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In our previouswork [1] we studied the spec- component of th@pparentemissivity spectra us-
tral contrast iferences betweempparent emis- ing the gold plate measurements.
sivity field spectra (8-14um) of undisturbed and Laboratory Measurements:Soil samples ob-
disturbed soils and compardidem tolaboratory  tained from the measurement site wpredomi-
biconical reflectancespectra ofwet- and dry- nantly sand-sizedquartz grainswith variable
sieved soils. Using these prelminatgta, it was  amounts of finer clay materials. Samplegre
suggestedhat the decreased spectrabntrast in  oven-dried and dry-sieved to %8-300 um grain
the reststrahlen region of disturbed soils in the size fractionWet-sieving to the same size fraction
field (and dry-sieved soils in tHaboratory) was  wasdone by washing thsoils through sieves, fol-
caused by the presence of fine-particles (< 50 pm)lowed by oven-drying.
that adhere to larger grains after disturbance of the We used a NicolebSXC FTIR spectrometer
soil [cf, 1,2]. Undisturbed surfaces ameet-sieved  with an integrating sphere, coated inside with a
samples ardree of such coatings, resulting in diffusely reflecting goldsurface, and diquid ni-
greater spectral contragtf. 3,4]. Anotherfactor trogen-cooledVICT detector to obtain directional
influencing thespectral contrast of soils is poros- hemispherical reflectance (24i) [cf. 4]. The
ity. The greater porosity of a disturbed soil can spectrometer wasonfigured to provide 8 crh
decrease spectral contraiste to multiplescatter-  resolution with1000 scanso-addedper sample
ing. Here we compare the magnitudespiectral  spectrum. Spectravere obtainedor both packed
contrast effects ihe field andlaboratorydue to and unpacked, wet- and dry-sieved samples. As
fine-particle coatings and porosity for a site at shown bySalisbury et al[3] hemispherical direc-
Camp Lejeune, NorthCarolina, using updated tional reflectance spectra can be used effectively to
field spectra corrected to absolgmissivity and  estimate directional emissivity via Kirchhoff's law
hemispherical reflectance laboratory spectra. (¢ = 1 -r). This hasbeen done to allovibetter

Field Measurements: Field emissiornspectra  comparison between thaboratory reflectance and
were obtained using a Designs and Prototypesfield emission spectra presented here.
MFTIR field spectrometefs,6] employing a MCT Results: In the field spectra (Figure 1) the
detector from7-14 um, with 16scansco-added at  undisturbed site shows tlieepreststrahlen bands
a spectral resolution of approximately 6 ‘tm characteristic of quartz grains tine soil. The dis-
Spectrawere obtainedor undisturbed, disturbed, turbed site showmuch lessspectral contrast and
and tampedsurfaces. Aftgethe undisturbed sur-  higher emissivity in this region. The tamped sur-
face was measured, it was turrmckr to a depth  face exhibits an intermediatepectral contrast.
of about 25cm andiven sufficient time to visibly ~ This showsthat packing, Wile increasing the
dry beforespectrawere obtainedThis disturbed  spectral contrastjoes restore theurface to its
surface waghen packed down by tamping with original spectralstate. The calculatedmissivity
foot pressure to restore the soil torelatively values from the laboratory spectra (FigurestZw
smooth surface Downwelling radiance spectra good agreement to the fietthta. The undisturbed
werealso obtained by measuring the radiance col-and wet-sieved samppectra botthavee = 0.60
lected from a diffuse reflective goldlate. Cali- at 9.2um, and the tamped and packed, dry-sieved
bration of thespectra to radiance waene using  samples have = 0.75.The disturbedg= 0.87 )
blackbody measurements. Appareemissivity and dry-sieved g(= 0.82) samples are leswell
spectra were obtained using a maximum- correlated, probablgue to residual soil moisture
temperaturenethod. Absolute emissivitwas ob- in the disturbed soil. Note agatimat the effects of
tained by correcting fothe downwellingradiance  packing on the dry-sieved sample do not increase
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the spectralcontrast to that ofthe wet-sieved ACKNOWLEDGEMENTS: We thank W.
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Thus, wesuggestthat the decreased spectral types for assistancwith the pFTIR field spec-
contrast of disturbed ardty-sieved soils is domi- trometer, and J. Salisbury and D. D’Aria for ad-
nantly the result of difference in grainsizdistri- vice with laboratory andield measurement tech-
bution of the optically active layer (i.dine parti- niques.
cle coatings). The effect of packing soils in the
field and laboratory also increases spectral con- REFERENCES: [1] JohnsonJ.R. et al., LPSC
trast butnot to the magnitude dhatobserved for ~ XXVII, 609-610, 1996;[2] JohnsonJ.R. et al.,
undisturbed and wet-sieved soil3atafrom other Rem. Sens. Envirgnsubmitted,1996. [3] Salis-
sites acrosshe U.S. thatshow similarcharacter  bury, JW., A. Wald, and D.M. D'Aria). Geo-
are reported irfi2]. Since it is acommonpractice phys. Res99, 11,897, 1994}4] Salisbury, J.W.,
to use laboratory spectra fiéld samples tanter- and D.D’Aria, Rem. Sens. Envirgn42:83-106,
pret spectraobtained remotely, it i®ur recom- 1992; [5] Korb, A.R., P. Dybwad, W. Wad-
mendation that comparisons between field and sworth, and J.W. SalisburyApplied Optics
laboratory soil spectraheasurements include wet- 35:1679-1692, 1995[6] Hook, S.J., and A.B.
and dry-sieved soil samples in tlaoratory and  Kahle,Rem. Sens. Envirgrb6:171-181.
undisturbed and disturbed samples in the field.
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Fig. 1. Field emissivityspectra of an undisturbed, Fig. 2. Laboratory hemispherical reflectance

disturbed, and tamped surface at Calejeune, spectra(converted to emissivity using Kirchhoff's

N.C., showing decreasespectral contrast for the Law) for packed and unpacked, dry- anet-

disturbed surface. Note alsisattamping the sur-  sieved53-300 pm samplefom Camp Lejeune

face does not restore tlspectral contrast to that showing decreasespectral contrast fadry-sieved

for the undisturbed surface. sample. Notehat packing the dry-sieved sample
does not increase tlgpectral contrast asuch as
wet-sieving.



